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Abstract: Lead acetate was admistrated in Wistar rats, by intragastric tube, for 7 day, in doses of 10 mg/100 g 
body, daily. The effects were monitored after 7 days of treatment and after 7 days post terapeutic pause. A group 
of animals, which were administred water by the same route, served as stress controls. The animals were 
sacrificed by beheading after a starvation period of 16 hours and were taken immediately the bood and liver. 
Some biochemical parametres were taken under observation and the results we obtain showed decrease of DNA, 
total proteins, aminic nitrogen and glycogen. The intragastric administration of lead acetate induces important 
structural changes. After a 7 days pause, the intensity of the changes decreased, but did not recover totally, 
compared to the controls. 
 
INTRODUCTION 
 
Once within the organism, lead can be either deposited in soft tissues or bone, or 
eliminated. In blood, lead can be bound to the red blood cells (undiffusive) or diffusive (free 
in the plasma). The proportion between these two segments is influenced by individual 
factors, the duration of the exposure and the intensity of the toxic.  
Ong and Lee (1980) found that 75% of the lead is being retained by the protein fraction 
(90% by the albumin fraction of the protein and 10% by gamma globulins) of the blood, 21% 
by the lipid fraction, while the rest (4%) is being represented by the free, ionic form. Lead can 
cross the cell membrane by passive means, this activity depending on the internal membrane 
potential. The crossing takes place as a complex of anions, the speed directly depending on 
external concentration of Pb 2+ and HCO3− ions and indirectly, on that of H+ ions.  
Different authors (Baloh, 1974; Marcus, 1985) have contradictory opinions on the 
process of lead exchanges between red blood cells and plasma, its details being still 
incompletely revealed. 
Lead distribution within the body tissues depend on the penetration route, its chemical 
form, dietary intake, concentration in the blood stream and age, etc. Under experimental 
circumstances, the route of administration (oral, subcutaneous, intravenous, etc.) seems to be 
the most influential. 
Four compartments of exchange were identified, based on the speed of the exchange 
rate: a “very fast” compartment (plasma proteins, red blood cells); a “fast” compartment (soft 
tissues); “intermediate speed” compartment (skin, spongy bone, muscle) and the compartment 
with the slowest exchange rate (compact bone, hoofs, etc). 
On red blood cells, lead has important and strong influences. Baranowska-Bosiacka et 
al. (2000) showed that the presence of lead inhibits the synthesis of the hem, without 
specifying at which level takes place this inhibition or which enzyme might be affected. Lead 
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acts on the sulfhydril radicals, inducing conformation changes, which finally conduct to the 
inhibition of delta aminolevulinic dehydratase, porphobilinogen desaminase, and 
uroporphyrinogen decarboxylase (Simons, 1993; Simmods et al., 1995).  
Structural and functional changes are induced by lead poisoning in the organs of the 
digestive system (Mudipalli, 2007). Ghergariu (1980) reports a fatty infiltration, more rarely 
necrosis, with a cellular and nuclear hypertrophy and the presence of intranuclearly inclusion 
bodies. Fatty overload of mitochondria and microsomes compromises the functioning of liver 
cells. Several categories of enzymes are also inhibited.  
The present study was carried out to analyse the toxic effects of lead to structure and 
function of liver tissues. 
 
MATERIALS AND METODS 
 
The average weight of the rats was 65.50+ 1.35 g. Lead acetate was administred in male 
Wistar rats, by intragastric tube, for 7 days, in doses of 10 mg/100g body weight, daily. The 
effects were monitored after 7 days (experimental lot 1) of treatment and after 7 days post 
therapeutic pause (experimental lot 2). A group of animals, which were administered water by 
the same route, served as stress controls. The animals were maintained under standard 
laboratory conditions. They were fed dry ration ad libitum. 
The animals were sacrificed by beheading after a starvation period of 16 hours and 
blood samples were taken immediately as well as, a fragment of the right liver lobe. From 
blood were determined zinc protoporfyrins, calcium and lead. Biochemical evaluation of liver 
function was determinated by measuring: total proteins, nucleic acids, aminic nitrogen and 
glycogen (Michele and Pavlovici, 1996).  
All the results were statistically processed, and the significance of the differences was 
interpreted by Student’s t-test and the extrem values were eliminated using the Chauvenet 
(Snedecor and Cochram, 1978). Percentual differences were evaluated against the controls. 
The statistical level of significance was considered starting with p<0.05. 
Tissues selected for histopathological examination were fixed in 10% formalin, 
embedded in paraffin, sectioned at 6 µm and routinely stained with haematoxylin and eosin 
(Mureşan et al., 1974). 
 
RESULTS AND DISCUSSIONS 
 
Treatment acute of lead acetate determinated significant increase of zinc 
protoporphyrines with 123.70% (p<0.01) to experimental lot 1 from control while in the case 
of the second experimental lot the increases have been unsignificant of 4.24%. Mean while, 
the zinc protoporphyrines increase after the 7 days treatment, compared to the controls, 
regaining its normal level after the pause.  
Table 1 illustrates the serum calcium and lead from rats exposed to lead acetate.The 
serum calcium and lead concentrations reflect the antagonism between these two 
oligoelements. While the lead levels increase, the calcium levels decrease, after a 7 days 
treatment. This kind of interrelation did not appear in untreated animals. 
Table 2 illustrated the reactivity of liver from lead exposure. Biochemical changes in the 
liver were abserved after 7 days of treatment (experimental lot 1). The level of glycogen and 
aminic nitrogen decreased by 12.53% respective 12.50% compared with the control group. 
Also, total protein and DNA was decrease insignificant of the first experimental lot. 
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Table 1 
Serum calcium and lead in prepubescent rats treated with lead acetate. 
Treatment 7 days After 7 days post therapeutic 
pause 
Experimental 
lot 
Control Lot 1 Control Lot 2 
Ca+2   X + ES 55.31 + 3.86 46.72 + 2.07 138.36 + 8.45 152.58 + 1.12 
D%  -15.57  +10.28 
p  NS  <0.001 
Pb+2      X + ES 1.99 + 0.006 3.30 + 0.14 1.99 + 0.006 1.97 + 0.71 
D%  +65.82  +1.01 
p  <0.001  NS 
Median values + standard error X + ES, percentual differences against the control (D%) and the 
significance considered starting with p<0,05 were inregistrated. Statistical significance is 
emphasized. NS – statistically non- significant. 
Table 2. 
Hepatic parameters in prepubescent rats treated with lead acetate. 
Treatment 7 days After 7 days post therapeutic pause 
Experimental lot Control Lot 1 Control Lot 2 
PT      X + ES 275.16 + 9.51 256.95 + 5.91 236.80 + 10.59 210.09 + 8.82 
D%  -6.63  -11.28 
p  NS  <0.05 
NA      X + ES 1.92 + 0.28 1.68 + 0.23 1.81 + 0.19 2.19 + 0.09 
D%  -12.50  +20.99 
p  NS  <0.05 
ARN   X + ES 1.30 + 0.11 1.36 + 0.12 1.05 + 0.08 1.19 + 0.09 
D%  +4,61  +13.33 
p  NS  NS 
ADN   X + ES 1.53 + 0.07 1.37 + 0.07 1.30 + 0.15 1.16 + 0.08 
D%  -10.46  -10.77 
p  NS  NS 
G       X + ES 4.23 + 1.25 3.70 + 0.38 3.68 + 0.62 3.67 + 0.95 
D (%)  -12.53  -0.28 
p  NS  NS 
Explication at table 1. PT- total protein; NA – aminic nitrogen; nucleic acids – ARN, ADN; G – glycogen. 
 
The structural aspects of liver showed several deviations when compared to the controls. 
While in control rats the physiological structure of the liver was revealed, in treated 
animals a generalized hyperplasia of bi-nucleated cells was observed, with a dilated portal 
vein, congested sinusoidal capillaries. Around these, small necroses associated with 
inflammatory infiltrates and collagen fibers, drawing false tubules. A moderate swelling of 
Kupffer and hepatic cells, connected with a fatty degeneration, mainly in the central areas was 
encountered.  
The pause for 7 days after the treatment allows the recovery of these changes. 
 
CONCLUSIONS 
 
 The acute lead acetate treatment induces structural changes in liver pronounced than the 
biochemical ones. The pause for 7 days after the treatment allows the recovery of these 
changes. Structural aspects in rats support the alterations in the hepatic tissue. There was a 
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decrease in total proteins, DNA, animic nitrogen and glycogen. Changes of hematological 
parameters (zinc protoporphyrines) indicated alterations in hem synthesis.  
 The intragastric administration of lead acetate induces important structural changes. After 
a 7 days pause, the intensity of the changes decreased, but did not recover totally, 
compared to the controls. 
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